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DECLARATION 

We. Steven Jones and Ute Stroeherof (National Microbiology 



Laboratory. 1015 Arlington Street, Winnipeg, MB R3E3R2. Canada) respectively 
do hereby solemnly swear that: 

1. i, Steven Jones am a Head of Immunopathology, Special 
Pathogens Program 

2. I, Ute Stroeher am a Head, Molecular Virology & Antiviral 
Approaches Unit 

3. Regarding Ito, we note that this reference states 'because 
expression of Ebola virus GP on the cell surface does not Induce polykaryon 
formation, regardless of the pH to which the GP is exposed (26), we could not 
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use this or similar assays to identify tlie fusion domain of the Ebola vims GP. 
Thus, we introduced amino acid substitutions Into the putative fusion domain of 
the Ebola virus GP and examined the effect of these substitutions on the 
infectivity of VSVAG* complemented with a GP mutant The results suggest that 
the amino acids at position 524 to 539 do, in fact, constitute the fusion domain of 
the Ebola virus GP.' Page 8907, column 2, last paragraph. 

Thus, ito teaches using a recombinant form of VSV that contains 
the green fluorescent protein gene instead of the G protein gene and supplying a 
series of Ebola GP mutants in trans to determine what effect this had on vims 
entry. 

That is, Ito does not teach inserting a VHP glycoprotein into the 
VSV so that the VHP glycoprotein replaces VSV G; rather, Ito teaches inserting 
fluorescent green protein Into the genome in place of VSV G and supplying Ebola 
GP mutants In excess driven by a separate (extra-genomic) expression plasmid 
in trans. These particles, once created in vitro, can enter target cells only once 
and subsequently express green fluorescent protein but there is no subsequent 
production of recombinant virus particles because there is no glycoprotein 
e)q3ressed In these cells. 

Thus, Ito teaches a particle that is not live or replication-competent 
or infectious but a gene transfer system using the Ebola GP to target GFP and 
consequently these particles are limited to one round of gene delivery. 

Regarding the section on page 8908, 2"" column, this section refers 
to results shown In Figure 3 and the description of Figure 3 states 'VSVAG* 
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complemented with Ebola virus GP and its mutants prepared as described 
previously (26)...' (page 8910, legend for Figure 3). Thus, in these cases. Ito 
does not teach 'a recombinant VSV expressing Ebola glycoprotein wherein the 
mutation reduced the Infectivlty of the VSVAG by the incorporation of the Ebola 
vinjs glycoprotein into recombinant VSV particles'; rather, ito teaches that with 
only a few exceptions, when mutant Ebola GP was supplied in trans with 
VSVAG', the mutant Ebola GPs were incorporated into the VSVAG* particles 
equivalently to the wild type Ebola GP when supplied in trans. Thus, these 
particles are not expressing wild type Ebola GP or mutant Ebola GP - the Ebola 
GP is being supplied in trans. As such, these particles are not infectious and not 
replication competent as discussed above. 

4. Regarding Khan, we note that Kahn teaches that in order to 
recover the VSVAG-RSV G and VSVAG-RSV F particles, they must be 
propagated on a modified BHK cell line which expresses VSV G (Kahn, page 
11081, 2"*^ column, 1" complete paragraph). Thus, the particles taught by Kahn 
contain VSV G in addition to RSV F or RSV G. Neither RSV F nor RSV G are 
able to functionally replace VSV G as the dependency on VSV G clearly 
demonstrates. The presence of the VSV G in the particle limits the utility of the 
system because, if an immune response is elicited by the particle, there will also 
be neutralizing immunity against VSV G, meaning that the system can only be 
used in a single use. Specifically, subsequent use of the system will fail in a 
previously immunized individual because of the previous immune response 
against the VSV G (due to the previous exposure), and there will be no or only 
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limited immune response to the foreign protein on the surface of the particle. 
There is also the risk that the Individual will have pre-existing neutrali^ng 
immunity against VSV 6 from a previous, non-vaccine exposure. Furthermore, 
the particle taught by Kahn does not meet the limitation in the claims that only the 
VHF glycoprotein is expressed on the surface of the particle. 

Yet further. Kahn in fact discovered that VSVAG-RSV G did not 
induce an immune response or protective immunity although VSVAG-RSV F did. 
Specifically, Kahn states: 

VSVAG-RSV G and VSVAG-RSV F failed to induce serum RSV 
neutralizing titers as determined by the plaque reduction assay' (page 11083, 
column 1 . 2"*^ complete paragraph). 

VSVAG-RSV F, but not VSVAG-RSV G. induced an RSV-specific 
antibody response (Fig. 4B). These results were in contrast to the neutralizing 
antibody titer results (Table 1), in which serum from mice immunized with 
VSVAG-RSV F recombinants expressing RSV proteins failed to neutralize RSV." 
(Kahn, page 11083, paragraph spanning columns 1 and 2). 

'RSV replicated to significant titers in mice which were previously 
immunized with either wild-type VSV or VSVAG (Fig. 5)... RSV was not detected 
in either BAL fluid or lung tissue from any mouse immunized with VSV-RSV G, 
VSV-RSV F, or VSVAG-RSV F. VSVAG-RSV G failed to protect from RSV 
replication.' (Kahn, page 11083, f complete paragraph). 

Thus, Kahn teaches that VSVAG-RSV G cannot elicit a protective 
Immune response but that VSV-RSV G can. It is further of note that as discussed 
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above even the VSVAG-RSV G contains VSV G supplied in trans. As such, 
these particles would have included VSV G and therefore would have been of 
limited utility as they could only be used once. 

5. Thus. Ito teaches only that artificial over expression of Ebola 
GP supplied in trans from an extra-genomic expression plasmid in vitro can drive 
the formation of pseudotyped non-replicating gene delivery particles capable of 
delivering the GFP gene to target cells. Thus, Ito developed an in vitro system 
for studying target cell and receptor preferences for Ebola GP not a live 
replicating vaccine delivery system. Kahn teaches that VSVAG-RSV G Is not 
capable of inducing protective immune responses and that whilst VSVAG-RSV F 
does induce neutralizing antibody responses. VSV G must be supplied in trans 
when the non-replicating psuedotyped particles are created for this system to be 
functional. Therefore, based on these references one of skill In the art would 
conclude that VSV G is required whether supplied in cis or in trans if VSV is to be 
used as a vaccine system and that only supplying VSV G in cIs wilt result in 
replicating viral vaccine vectors. One of skill in the art would also conclude that 
supplying VSV G in trans reduces the system to a gene delivery system similar to 
replication deficient Adenoviruses, that is, a single use, non-replicating system. 

6. In contrast, our goal was to generate replication competent 
virus particles which only display one glycoprotein (the foreign glycoprotein) on 
the virion surface. In this case, the immune response would be directed only 
against the foreign glycoprotein and these vims particles would be replication 
competent in a host where VSV G is not be provided in trans, but must, If 
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required, be there in cis. The inclusion of VSV-G in any vaccine vector Is clearly 
undesirable, for two reasons: It has been demonstrated that the VSV G is a 
pathogenicity factor, causing neurovirulence, and it is a target for neutralizing 
immunity that limits vaccine efficacy. By replacing the native glycoprotein with a 
foreign one, we have ablated the neurovirulence and ensured that any pre- 
existing neutralizing immunity to VSV. G will not impact vaccine efficacy. 
Furthermore, we have ensured that by replacing functional glycoproteins, we can 
use the same core vector system to deliver VHF vaccines serially i.e. Ebola 
followed by Marburg followed by Lassa and that the existing immunity to the 
previously delivered glycoproteins will not impact later immunizations. 

7. It was considered by those with skill in the art that VSV 
particles exclusively expressing and encoding a foreign glycoprotein completely 
devoid of VSV G would not be capable of assembling correctly in the host ceil 
resulting in the production of defective and non-replicating viral particles that 
would not have been useful as vaccine vectors or even as research tools. The 
concern was mainly that the foreign glycoprotein could not be incorporated 
efficiently and because of this, infectious VSV particles could not be generated. 

The prior art has shown that this concern was legitimate as multiple 
research articles demonstrate the dependency on VSV G provided either in 
trans or in cis. (Kahn JS, Roberts A, Weibel C, Buonocore L, Rose JK. 
Replication-competent or attenuated, nonpropagating vesicular stomatitis vimses 
expressing respiratory syncytial virus (RSV) antigens protect mice against RSV 
challenge. J Virol. 2001 Nov;75(22): 11079-87; Kretzschmar E, Buonocore L. 
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Schnell MJ, Rose JK. High-efficiency incorporation of functional influenza virus 
glycoproteins into recombinant vesicular stomatitis vimses. J Virol. 1997 
Aug;71(8):5982-9; Rose NF. Roberts A. Buonocore L. Rose JK. Glycoprotein 
excliange vectors based on vesicular stomatitis virus allow effective boosting and 
generation of neutralizing antibodies to a primary isolate of human 
immunodeficiency virus type 1. J Virol. 2000 Dec;74{23):1 0903-10; Roberts A, 
Kretzschmar E, Perkins AS, Fonnan J, Price R, Buonocore L, Kawaoka Y, Rose 
JK. Vaccination with a recombinant vesicular stomatitis virus expressing an 
Influenza virus hemagglutinin provides complete protection from influenza virus 
challenge. J Virol. 1998 Jun;72(6):4704-11). The latter two authors also discuss 
how the inclusion of VSV-G in the vaccine limits the potential for multiple doses 
and Rose 2000 actually constructed multiple VSV vectors encoding different 
serotypes of VSV G to overcome this issue and this was required specifically 
because VSV-G was considered essential for the success of the vaccine system. 

Thus, the balance of this evidence made It appear extremely 
unlikely that we would be successful in rescuing the VSV delta G ZEBOV GP, 
Furthermore paper by Yang (Yang ZY, Duckers HJ, Sullivan NJ, Sanchez A, 
Nabel EG, Nabel GJ. Identification of the Ebola virus glycoprotein as the main 
viral determinant of vascuiar cell cytotoxicity and injury. Nat ivled. 2000 
Aug;6{8):886-9) indicated if we were successful, the resulting virus would be 
highly pathogenic chimera as it included the primary vimlence factor for Ebola 
virus, the glycoprotein. Consequently, we were required to work with these 
recombinant viaises in the BSL-4 laboratory. This is the highest level of biological 
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containment available. Workers in BSL 4 facilities use total encapsulation suits 
with breathing air supplied from the outside. This level of containment Is 
reserved for the most dangerous pathogens in the world, such as Ebola, 
Marburg, Lassa fever virus and Smallpox. The fact that we were required to 
work with the VSV recombinant vectors under these conditions Is a clear 
Indicafion of the concern that these vectors caused in the community of experts. 

This clearly establishes that our findings that (a) the Ebola virus 
glycoprotein can functionally replace the authentic VSV glycoprotein rendering a 
fully replication competent virus and (b) that this virus would in fact be non 
pathogenic in all animal models tested as well as attenuated in tissue culture 
could not have been anticipated by one of ordinary skill of the art and therefore 
constituted a significant discovery. 

8. Specifically, it was reported by Yang et al., 2000 that the GP 
of Ebola was the main viral determinant of vascular cell toxicity and vascular 
injury and directly contributed hemon-hage during infection. Furthermore, it was 
known that human vasculature was only adversely effected by the Ebola 
glycoproteins from viruses known to be virulent to humans and that those Ebola 
glycoproteins virulent in monkeys but not humans caused no damage to human 
vasculature. Thus, the inclusion of the Ebola GP meant that the recombinant 
virus carried the most important vimlence determinant and therefore disease 
symptoms were anticipated. Concern was significant enough that at this time the 
US-CDC added the Ebola glycoprotein to the select agent list to ensure the 
safety of Americans from this potentially harmful protein. Accordingly, providing 
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a live, propagating, replication competent virus particle encoding an Ebola or 
Marburg or other VHF glycoprotein was considered to be risky and dangerous 
requiring the maximum level of containment. However, we were surprised to find 
that there were no associated side effects. As such, while supplying in cis rather 
than in trans may have been considered easier, it was taught against by the prior 
art and therefore was not done by others out of concern for potential side effects 
as well as being considered unlikely to produce a functioning virus. 

The particle we developed was derived from a DNA copy of the 
VSV genome completely lacking the native VSV Glycoprotein. As discussed at 
length above, It is impossibie for the proteins encoded for by this version of the 
genome to form infectious particles due to the complete deletion of the 
glycoprotein gene. Therefore, we inserted the glycoprotein gene from Ebola 
viais into the VSV genome, thereby functionally replacing the native glycoprotein. 
Surprisingly, these particles were found to assemble properly and bud from the 
cell surface. They contained only the Ebola GP (or other donor GP such as 
Lassa or l\/]arburg} and were capable of productively Infecting target cells in vitro, 
I.e. when added to fresh uninfected cells, they undenA/ent multiple rounds of 
replication, exponentially increasing in number over a few days. This teaches 
that, contrary to the then widely accepted tmth, it was possible to functionally 
replace the glycoprotein of VSV with another glycoprotein from a completely 
different virus genus. When these viral particles were injected into mice, they 
caused no pathology, indicating that, contrary to that taught by Yang et al., the 
glycoprotein was not the major virulence determinate even when expressed in an 
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infectious viral system. These particles were thus live-replicating recombinant 
viruses capable of growing in target cells and amplifying virus particles, in 
contrast to the gene delivery systems taught by Kahn or Ito (delta VSV G In 
combination with not functional foreign glycoprotein results in not replicating 
particles). 

10. Contrary to the teachings of Vanderzanden, vaccination 
against Ebola using DNA encoding the Ebola vinjs GP only, whether delivered as 
naked DNA. by Vaccinia virus vector, by Venezuelan Equine Encephalomyelitis 
Virus replicon, or by Baculovirus, failed to protect 100% of rodents immunized 
and totally failed to protect non human primates. Sullivan (Sullivan NJ, Sanchez 
A, Rollin PE, Yang ZY, Nabel GJ. Development of a preventive vaccine for 
Ebola vims Infection in primates. Nature. 2000 Nov 30;408{e812):605-9) taught 
that multiple doses of DNA encoding both GP and NP protected 8/8 guinea pigs 
and when adenovirus delivery was added as a final step to that schedule non- 
human primates were protected. This teaches that DNA Immunization with the 
GP alone is unlikely to protect animal models and consequently humans from 
Ebola virus infection and that the nucleoprotein (the most abundant wrai protein) 
is required for successful vaccination. The particles taught by Kahn and Ito are 
DNA delivery vehicles and thus on with skill in the art would beiieve based on this 
significant existing data that non replicating DNA vaccine vectors must include 
the genes for more than just the Ebola GP to be effective as well as an absolute 
requirement for the VSV G to be supplied in cis or in trans. The live replicating 
VSVAG-ZEBOVGP particle is the only platform delivering only Ebola GP to 
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protect 100% of rodents and non-human primates. In addition, It was the first 
platform to be able to protect non-human primates following a single dose and 
the only platform capable of providing post exposure protection. These features 
are directly related to the live replicating nature of the vaccine vector. The single 
dose immunization works because the vaccine replicates following immunization 
and this amplifies the dose delivered. We believe that the post exposure 
immunization is possible because the vaccine is targeted by the Ebola GP on it's 
surface to the exact same cells that the Ebola vims is trying to Infect. In contrast 
to the native Ebola virus, which suppresses antiviral responses in host cells and 
inhibits adaptive immune responses, the VSV vaccine stimulates both antiviral 
and adaptive immunity allowing the host to overcome the Ebola infection. Non- 
replicating DNA vectors and protein subunits cannot achieve this effect. This 
makes the VSV system unique and extremely powerful. Whilst post exposure 
vaccination has been shown to be possible for diseases such as rabies and 
smallpox where the incubation time is measured in weeks, no one could have 
predicted that the VSVAG-ZEBOVGP could protect against Ebola infection as it 
Is a highly acute disease particularly in the animal models tested with an 
incubation time of 2-3 days and a mean time to death of 6-8 days. 

11. In summary, we have discovered that a VSVAG particle can 
be constructed which has only a VHF glycoprotein and no VSV glycoprotein that 
can be used safely as a vaccine based on its ability to propagate. This is in 
contrast with the prior art which teaches that VSV G must be supplied in trans 
and even then an immune response may not be elicited (Kahn) and that a 
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propagating virus expressing one VHF glycoprotein (Zaire strain of Ebola) can 
cause symptoms associated witti VHF and accordingly may not be safe, (to 
teaches that Ebola GP can confer infectrvity to a VSVAG when supplied in trans 
which was done as a precaution against presumed harmful effects of the Ebola 
GP protein. Accordingly, the prior art taught that a VSVAG-VHF G construct may 
not elicit an immune response even if VSV G was supplied in trans but such a 
construct could have considerable side effects. We found surprisingly that neither 
was the case and that a safe and effective vaccine could be developed. 
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We declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment or both under Section 1001 of Title 18 of the United States Code 
and that such vwllfull false statements may jeopardize the validity of the instant 
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Pathogenesis. Nova Acta Leopoldina 2005, 92:147-154. 

37. Stroher U, Feidmann H: Progress towards the treatment of Ebola haemorrhagic fever. Expert 
Opm Investig Drugs 2006, 1 5:1 523-1 535. 

38. Afanasieva T, V/ahl-Jensen V, Seebach J, Schillers H, Nikova D, Stroeher U, Feidmann H, 
Schnittler H: Endothelial Cells and Eboia-virus hemorrhagic fever. In. Nev/ York: Cambridge 
University Press; 2007 



NON-REFEREED PUBLICATIONS 

39. Schnittler HJ, Gotsch U, Vestweber D, Stroher U, Feidmann H: Die Endoifielzellausrichtung 
unter Schubspannung ist mit einer Reorganisation und Aktivierung von Komponenten der Zell- 
Zeil-Kontakte assoziiert. Ann Anat / Verh Anai Ges 1 998, 93. 

40. StrSher U, Feidmann H, Schnittler H: Bedeutung von Monozyten/ Makrophagen und 
Endothelzellen fiir die Pathogenese schwerer hamorrhagischer Fieber bedingt durch Filoviren. 
Ann Anaf / Verh Anat Ges 1 998, 93. 

41 . Stroher U: Fllovlrus induced target cell activation, fnfecf Dis Rev 2001, 3. 

42. Cordova JA, Hernandez M, Lopez-Gatell H, Hernandez JE, Tustin J, V/atkins K, Stuart TL, 
Kuschak T, Stroher U, Soule G, et al: CDC Update: novel influenza A (H 1 Nl ) virus infection - 
Mexico, March-May, 2009. MMWR Morb Mortal Wkly Rep 2009, 58:585-589. 



Conference Presentations (1-25: poster presentations; 26-70: oral presentations) 

1. Stroher U., Sanchez A., Klenk H.D., Feidmann H. (1 995). The Marburg group of filoviruses: 
genetic variability and characterization of a second ORF encoding a potential nonstructural 
protein. First European Meeting of Virology, Wiirzburg, Germany. 

2. Volchkova V.A., Volchkov V.E., Stroher U., Klenk H.D., LeGuenno B., Sanchez A., Feidmann H. 
(1 997). Ebola virus outbreak in Gabon: Genetic variation is not the major factor in filovirus 
emergence. Jahrestagung der Gesellschaft fur Virologie, Hamburg, Germany. 

3. Stroher U., Feidmann H., Schnittler H. (1 997). Bedeutung von Monozyten/Makrophagen und 
Endothelzellen fiir die Pathogenese schwerer hamorrhagischer Fieber bedingt durch Filoviren. 
14. Arbeitstagung der Anatomischen Gesellschaft, V/urzburg, Germany. 

4. Stroher U., Feidmann H., Suttorp N., Schnittler H. (1 998). Filovlrus-induced endothelial cell 
activation. Symposium , Biology of the vessel wall', Munster, Germany. 

5. Jensen V., Siroher U., Feidmann H. (2001 ). Expression of Filovirus Glycoproteins. Faculty of 
Medicine at the University of Manitoba: Research Day. 
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6. Wlllihnganz L.J., Jean F., Feldmann H., Stroher U. (2003). Blockage of Filoviral Glycoprotein 
Processing using a Protein-based Inhibitor. NSV meeting, Pisa, Italy. 

7. Wlllihnganz LJ., Jean F., Feldmann H., Stroher U. (2003), Blockage of Filoviral Glycoprotein 
Processing using a Protein-based Inhibitor. International Conference on Emerging Zoonoses. 
Ames, Iowa, USA. 

8. Afanasieva T., Jensen V., Seeboch J., Stroher U., Feldmann H., Schnlttler HJ, (2004). German 
Society for Biochemistry and Molecular Biology. Munster, Germany. 

9. Vaillant A., Stroher U., Evans D., Jones S., Feldmann H., Juteau J.M. (2005). Sequence- 
independent antiviral activity of Phosphorothioate Oligonucleotides against biodefense 
related viruses. The First Annual Meeting of the Oligonucleotide Therapeutics Society, NY, 
USA. 

10. Camus G., Stroher U., Jones S.M. (2006). Generation of Lassa virus-like particles for the 
development of an ELISA assay. Annual Public Health Agency of Canada Research Forum, 
Winnipeg, MB, Canada. 

11. Hoenen T., Groseth A., Hartlieb B., Feldmann H-, Stroher U., Becker B. (2006). Role of Ebola 
Virus VP24 and VP30 in ribonucleoprotein complex formation. 1 '* Annual Public Health 
Agency of Canada Research Forum, Winnipeg, MB, Canada. 

1 2. Groseth A., Hoenen T., Becker B., StrSher U., Feldmann H.(2006). Regulation of Filovirus 
Transcription by VP30: More than just a hairpin ? NSV meeting, Salamanca, Spain. 

13. Camus G., Stroher U., Strecker T., Hazelton P., Qiu X., Jones S. (2007). Generation and 
Characterization of Lassa Virus-Like Particles. Public Health Agency of Canada Research 
Forum, Winnipeg, MB, Canada. Camus G., Stroher U., Strecker T., Hazelton P., Qiu X., Jones S. 

(2007) . Generation of virus-like particles as a novel platform for vaccine development 
against Lassa fever. 1 3fh International Congress of Immunology, Rio de Janeiro, Brazil. 

15. Chan M., Balcewich B., Strecker T., Camus G., Studera X., Jones S.M., Feldmann H., Stroher U. 

(2008) . Glycosylation of Machupo and Junin virus glycoprotein-2 is crucial for proteolytical 
processing of GPC and incorporation Into virus-like particles. XiV"* International Congress of 
Virology, Istanbul, Turkey 

16. Schiie K., Freiberg P., Stroeher U., Strecker T., Garten W. (2008). Directed release of Lassa 
virus-like particles in polorizd epithelial ceils. XIV"* International Congress of Virology, 
Istanbul, Turkey. 

17. Maisa A., Stroeher U., Garten W., Strecker T. (2008). Inhibition of Lassa vlrtis glycoprotein 
maturation by highly specific antitrypsin variants reduces efficient virus replication. XIV* 
international Congress of Virology, Istanbul, Turkey. 

18. Mable Chan, Stefanie Homann, Brittany Baicewich, Martin Richer, Steven M. Jones, Francois 
Jean, Uie Stroher (2009). SKI-1 inhibitors: A promising antiviral approach against Nev/ and 
Old World Arenaviruses. 4"^ Public Health Agency of Canada Research Forum, March 2009, 
Winnipeg, Canada. 

19. Brittany Balcev/ich, Mable Chan, Thomas Strecker, Gaelle Camus, Xenia Studera, Steven 
Jones, Heinz Feldmann, Ute Stroher (2009). Glycosylation of Machupo & Junin virus 
glycoprotein-2 is crucial for proteolytical processing of GPC & Incorporation into Virus-Like 
Particles. 4* Public Health Agency of Canada Research Forum, Winnipeg, Canada. 

20. Judie Alimontl, et al. (2009) Live Replicating Vinjses As Vaccines & Therapies For Viral 
Haemorrhagic Fever Viruses. 4'*' Public Health Agency of Canada Research Forum, Winnipeg, 
Canada. 

21. Gaelle Camus, Xiangguo Qiu, Dennis Bente, Ute Stroher, Steven M. Jones (2009). Resistance 
to Lassa virus infection is interferon-dependent, but not B or T cell-mediated in mice. 4* Public 
Health Agency of Canada Research Forum, Winnipeg, Canada. 

22. Dennis Bente, Judie B. Alimonti, Gaelle Camus, Xiangguo Qiu, Ute Stroher, Steven M. Jones 

(2009) . Establishment of STAT-1 knockout mouse as an animal model for Crimean-Congo 
hemorrhagic fever. 4* Public Health Agency of Canada Research Forum, Winnipeg, Canada. 
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23. Anna Maisa, Ute Sfroher, Hans-Dieter Klenk, Wolfgang Garten, Thomas Strecker (2009). SKI- 
1 /SI P-specific 0 1 -antitrypsins are inhibitors for Lassa virus replication. 1 9. Annual Meeting of 
the Society for Virology, March 2009, Leipzig, Germany 

24. Judie B. Alimonti, Xiangguo Qiu , Lisa Fernando, P. Leno Meiito , Friederike Feldmann, Ute 
Sfroher, Heinz Feldmann, Steven M. Jones (2009). The VSVAG/ZEBOV GP Vaccine Protects 
Against an Ebolavirus Infection and Induces Humoural and Cellular Immunity. 96th American 
Association of Immunologists Annual Meeting, May 2009, Seattle, USA. 

25. Mable Chan, Stefanie Homann, Brittany Balcewich, Martin Richer, Steven M. Jones, Francois 
Jean, Ute Stroher (2009). Characterization and evaluation of the effectiveness of SKI-1 
inhibitors against Hew and Old V/orld Arenaviruses. American Society for Virology Annual 
Conference, Vancouver, Canada. 



26. Sfroher U., Sanchez A., Kienk H.D., Feldmann H. (1 996). Two overlapping ORFs on the 
Marburg virus genome encoding potential nonstructural proteins. Jahrestagung der 
Gesellschaft fur Virologie, Jena, Germany. 

27. Schnittler H.J., Stroher U., Gotsch U., Vestweber D., Feldmann H. (1 997). Change in 
morphology, solubility, and gene expression of cadherins and catenins in shear stress exposed 
endothelial cells. Joint meeting of the Benelux and German Microcirculation Societies, Mainz, 
Germany. 

28. Schnittler H.J., Stroher U., Feldmann H. (1997). Proteins of the cell-to-cell junctions in 
endothelial cells: functional aspects in cytokine induces permeability and under fluid shear 
stress. 1 6. Jahrestagung der Deutschen Gesellschaft fur Klinische Mikrozirkulatlon und 
Hamorheologle e.V., Dresden, Germany. 

29. Schnittler H.J., Gotsch U., Vestweber D., Stroher U., Feldmann H. (1 997). Die 
Endothelzellausrichtung unter Schubspannung 1st mit einer Reorganisation und Aktivierung von 
Komponenten der Zell-Zell-Kontakte assozliert. 1 4. Arbeitstagung der Anatomischen 
Gesellschaft, Wurzburg, Germany. 

30. Stroher U., Schnittler H.J., Klenk H.D., Feldmann H. (1 998), Fllovirus-lnduced Endothelial Cell 
Activation. Jahrestagung der Gesellschaft fur Virologie, Regensburg, Germany. 

31. Feldmann H., Volchkov V.E., Stroher U., Klenk H.D., Schnittler H.j. (1 998). Pathomechanism of 
filovirus infections. German-Japanese Symposium ,Viral and Host Factors as Determinants of 
Virus Pathogenicity', Marburg, Germany. 

32. Stroher U., Schnittler H.J., Klenk H.D., Feldmann H. (1 998), Filovirus-induced endothelial cell 
activation. American Society for Virology 1 Z**^ annual meeting, Vancouver, Canada, 

33. Schnittler H.J., Stroher U., Gotsch U., Vestweber D., Feldmann H. (1 998). Shear stress induced 
endothelial realignment cause a change in morphology, solubility, and gene expression of 
cadherins and catenins. Symposium ,Biology of the vessel wall', Munster, Germany. 

34. Volchkov V.E., Volchkova V.A., Stroher U., Cieplik M., Becker S., Dolnik O., Garten W,, Klenk 
H.D., Feldmann H. (1999). Proteolytic processing of Marburg virus glycoprotein. Jahrestagung 
der Gesellschaft fijr Virologie, Bremen, Germany. 

35. Stroher U., Schnittler H.J., Suttorp N., Klenk H.D., Feldmann H. (1 999). Endothelial cell 
activation; a determinant in the pathogenesis of filoviral hemorrhagic fever? XI*'' Congress of 
Virology, Sydney, Australia. 

36. Stroher U. (2000). Filovirus induced target cell activation. Symposium on Marburg and Ebola 
Viixises, Marburg, Germany. 

37. Stroher U., West E., Schnittler H., Bugany H., Klenk H.-D., Feldmann H. (2001 ). Filovirus 
Infection of monocytes. Jahrestagung der Gesellschaft fur Virologie, Dresden, Germany. 

38. Schnittler H.J., Stroher U., Feldmann H., Feldmann A., Klenk H.D., (2001 ). Pathomechanism in 
viral hemorrhagic fever: Finally a vascular disease. 3"^^ Symposium on the Biology of 
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Endothelial Cells , Pathophysiology of the Endothelium! Vascular and Infectious Diseases", 
GieBen, Germany. 

39. Stroher U., Bevec D., Feldmann H., Klenk H.D. (2002). Filovirus-induced TNF-a production 
follows a distinct signal cascade pathway. Jahrestagung der Gesellschaft fur Virobgie, 
Eriangen, Germany. 

40. Jensen V., Stroher U., Feldmann H. (2002). Ebola Virus Glycoproteins: Biosynthesis, Structure 
and Potential Role in Pathogenesis. American Society for Virology Annual Conference, 
Kentucky, USA. 

41. Schnittier H.J., Boeckeler M., Seebach J., Stroher U., Feldmann H. (2002). Breakdown of 
Endothelial Barrier Function in Marburg Virus Infection. Xllth International Congress of 
Virology, Paris, France. 

42. Stroher U., Bevec D,, Feldmann H., Klenk H.D. (2002), Filovirus-induced TNF-a production 
follows a distinct signal cascade pathway. Xllth International Congress of Virology, Paris, 
France. 

43. Jones S., Stroher U,, Garbutt M., Dick D., Bray M., Feldmann H. (2002). The development of 
an effective Ebola virus vaccine. Xllth International Congress of Virology, Paris, France. 

44. Jensen V., Seebach J., Stroeher U., Schnittier H.J., Feldmann H. (2003) The Role of Ebola Virus 
secreted Glycoproteins in Target Cell Activation. NSV meeting, Pisa, Italy. 

45. Jensen V., Seebach J., Stroeher U., Schnittier H.J., Feldmann H. (2003) The Role of Ebola Virus 
secreted Glycoproteins in Target Cell Activation. ASV meeting, Davis, California, USA. 

46. Jones J., Geisbert T., Stroher U., Geisbert J., Bray M., Sullivan N., Jahrling P., Feldmann H. 
(2003) Replicating Vectors for Vaccine Development. VRC Symposium on Viral Hemorrhagic 
Fevers. Vv'ashington, USA. 

47. Stroher U. (2004). Reverse Genetics Systems for High-Containment Viruses: Development and 
Potential Use. Keystone Symposia - Bioterrorism and Emerging Infectious Diseases. Keystone, 
Colorado, USA. 

48. Stroher U., Willihnganz L, Jean F., Drebot M., Feldmann H. (2004). West Nile Virus 
replication can be blocked by the Furin inhibitor ai-PDX. American Society for Virology 
Annual Conference, Montreal, Canada. 

49. Gayle E. Ritchie G.E., Kurz-Camacho S., Oswald V/,, Stroeher U., Feldmann F., Burton B., 
Feldmann H., Dwek R.A., Rudd P.M. (2004) N- and O- linked glycosylation of enveloped 
glycoproteins permits Ebola virus binding to host cells. 7th Jenner Glycobiology and Medicine 
Symposium. Oxford, United Kingdom. 

50. Stroher U. (2005). Antiviral Approaches against Emerging Pathogens. iCAV-ClTAV. Paris, 
France. 

51 . Stroher U., Vaillant A., Juteau J.M., Jones S., Feldmann F. (2005) Degenerate 
Phosphorothioate Oligodeoxynucleotides as potent antivirals for Filoviruses and Arenaviruses. 
1 8th International Conference on Antiviral Research. Barcelona, Spain. 

52. Stroher U., Vaillant A,, Juteau J.M., Jones S., Feldmann H. (2005). Degenerate 
Phosphorothioate Oligodeoxynucleotides as potent antivirals for Filoviruses and Arenaviruses. 
1 3th International Congress of Virology, San Francisco, USA. 

53. Hoenen T., Stroher U., Feldmann H., Becker S. (2005). Study of Ebola VP40 Octamerization 
Using Minigenome Virus-like Particles. 13th International Congress of Virology, San Francisco, 
USA. 

54. Jones S.M., Feldmann H., Fernando L.M., Geisbert J.B., Strdher U., Hensley LE., Sullivan N.J., 
Daddario K.M., Grolla A., Jahrling P.B., Geisbert T.W. (2005). Live Recombinant Vesicular 
Stomatitis Virus Vectors Protect Mice, Guinea Pigs and Nonhuman Primates from Challenge 
with Zaire Ebola virus and Marburg virus.. 1 3th international Congress of Virology, San 
Francisco, USA. 

55. Geisbert T.W,, Jones S,, Fritz E.A., Shurtleff A.C., Geisbert J.B,, Liebscher R., Grolla A., Stroher 
U., Fernando L, Daddario K.M., Guttieri M.C., Mothe B,, Larsen T., Hensley L.E., Jahrling P.B., 
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Feldmann H. (2005). Live Attenuated Recombinant Vaccine Protects Nonhuman Primates 
against a Lethal Challenge with Lassa Virus. 13th Internationa! Congress of Virology, San 
Francisco, USA. 

56. Towner J.S., Khristova M.L., Seafy T.K., Vincent M.J., Erickson B.R., Bowiec D.A., Hartman A.L., 
Comer J.A., Zaki S.R., Stroher U., Gomes da Silva P., Del Castiilo P., Rollin P.E., Ksiazek T.G., 
Nichol S.T. (2006): Marburgvirus genomics and association with a large hemorrhagic Fever 
outbreak in Angola. NSV meeting, Salamanca, Spain. 

57. Silaghi A., Fernando L, Qiu X., Alimontl J., Sfroher U., Feldmann H., Jones S.M. 

(2006) .Differential stimulation of mouse peritoneal macrophages by recombinant vesicular 
stomatitis viruses expressing filovirus glycoproteins. American Society for Virology Annual 
Conference, Madison, USA. 

58. Sfroher U. (2006). Small Molecules (PS-ODNs) interfering with Filovirus and Arenavirus 
Infections. Filovirus Symposium, Winnipeg, Canada. 

59. Stroher U. (2006). Recombinant VSV -the Magic Bullet for Post-Exposure Treatment. ICAV- 
CITAV. Gold Coast, Australia. 

60. Stroher U. (2007). Countermeasures against Marburg and Ebola virus Infections. Public Health 
Agency of Canada Research Forum, Winnipeg, MB, Canada. 

61. Hoenen T., Balcewich B., Kolesnikova L, Stroher U., Becker S., Feldmann H. (2007). Molecular 
characterization of the role of VP24 in the life cycle of Ebola virus. American Society for 
Virology Annual Conference, Corvallis, USA. 

62. Silaghi A., Fernando L, Stroeher U., Feldmann H., Jones S. VSVDG MARV GPl ,2 and VSVDG 
ZEBOV GPl, 2 induce strong and rapid anti-viral state in mouse peritoneal macrophages. 

(2007) . American Society for Virology Annual Conference, Corvallis, USA. 

63. Hoenen T., Zlelecki F., Sfroher U., Feldmann H., Becker S. (2007). EBOV VP40 
homooligomerization is essential for the formation of virus-like particles. American Society for 
Virology Annual Conference, Corvallis, USA. 

64. Schlle K, Strecker T,, Stroher U., Camus G, Garten W. (2007). Spike protein derived VLPs 
versus matrix protein derived VLPs of Lassa virus. American Society for Virology Annual 
Conference, Corvallis, USA. 

65. Hoenen T., Zlelecki P., Stroher U., Feldmann H., Becker S. (2007). EBOV VP40 
homooligomerization is essential for the formation of virus-like particles. Third European 
Congress of Virology, Niirnberg, Germany. 

66. Franfois Jean, Vesna Posarac, Peter Cheung, Ute Stroher, Stephanie Condotta, Martine 
Boutin, Angela Kong, Michelle Miller, Martin Richer, Heinz Feidman (2008). Subtilase-directed 
secretory pathway serpins as broad-based spectrum antiviral therapeutics. 5''' International 
Symposium on Serpin Biology, Structure and Function, Leuven, Belgium. 

67. Katrin Schlle, Fabian Freiberg, Frank Lennartz, Anna Maisa, Ute Stroher, and Wolfgang 
Garten (2009). New structural and functional Insights Into the Lassa virus glycoprotein. 1 9. 
Annual Meeting of the Society for Virology, March 2009, Leipzig, Germany. 

68. Ute Stroher (2009). The effect of a novel SKI-1 /SI P Inhibitor on New World Arenaviruses. 
2nd Annual World Summit of Antivirals, Beijing, China. 

69. Ute Stroher, Judie Alimontl, Xiangguo Qiu, Lisa Fernando, Heinz Feldmann, Peter Jahrling, Lisa 
Hensley, Steven M Jones (2009). Development of Live Replicating Viruses as Vaccines and 
Therapies for Viral Haemorrhagic Fever Viruses. Medical Biodefense Conference, Munich, 
Germany 

70. Stroher U. (2009). The initial phase of the Influenza A/HI N1 /swi epidemic in Mexico- A 
Canadian Perspective -.ICAV-CITAV 8"' International symposium, Ajaccio, France. 
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Invited seminars (2008/09): 

Sfrbher U. (2008). 'Progress' towards ihe treatment of Ebola haemorrhagic fever. Fundacion Ciencta 

Para La Vida, Santiago, Chile. 

Stroher U. (2008). Antiviral Approaches against Viral Haemorrhagic Fever Viruses. Robert-Koch 
Institut, Berlin, Germany. 

Stroher U. (2009). Viral Haemorrhagic Fever Viruses. CNRS and University Aix-Marseille I and II, 
Marseille, France 



Awards: 

2003: Health Canada Special Team Excellence Award: 2003 SARS Outbreak 

2006: Public Health Agency of Canada Research Merit Award (Ebola/Marburg 

Hemorrhagic Fevers Vaccine) 



Innovations 

1 a. Bevec D., Stroher U., Klenk H.D., Wallasch C. (2002). Use of Inhibitors of the Protein Kinases 

MEK for Treating virally induced Hemorrhagic Fever, European Patent Application 

01 105552.2 (PCT/EP02/02467) 
1 b. Bevec D., Stroher U., Klenk H.D., Wallasch C. (2003). Use of specific compounds, particularly 

kinase inhibitors, for treating viral infections. US Provisional Application 1 0/469,904 

(PCT/EP02/02467) 

2a. Jones S., Stroher U., Feldmann H. (2002). Recombinant Vesicular stomatitis virus vaccines for 

Viral Hemorrhagic Fevers. US Provisional Application 60/398,552 
2b. Jones S., Stroher U., Feldmann H. (2006). Recombinant Vesicular stomatitis virus vaccines for 

Viral Hemorrhagic Fevers. European Patent Application 03771017.5 
3. Jones S., Qiu X., Feldmann H., Stroher U. (2006). Monoclonal antibodies for Ebola and 

Marburg viruses. Invention Disclosure. 



Funding (current) 

2006-2011: 

Development of live replicating viruses as vaccines and therapies for Viral Hemorrhagic fever viruses. 
CRTI [Co-lnvestigator/Proiect Manager] 

2008- 2013: 

Development of Canadian diagnostic capability for Rift Valley fever virus (RVFV). 
CRT! [Co-Investigator] 

2009- 2010: 

Rapid Sequencing capability in the field for confirmation of identification. 

CRTI [Principal Investigator] 
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